Original Article
maTerials and meThods
It was a retrospective cohort study of 170 GDM patients who were managed and delivered in a tertiary care center in New Delhi over a period of 5 years (January 2011-January 2016). Another 191 women with normal profile patients without GDM who delivered during the same time were taken as controls. Baseline characteristic of women including age, body mass index (BMI), socioeconomic status, and religion was recorded.
Diagnosis of GDM was made by GTT using 75 g glucose. Patient was labeled as GDM if any one value is more than criteria (fasting blood sugar [BS] ≥92 mg/dl, 1 h BS ≥180 mg/dl, and 2 h BS ≥153 mg/dl). Initially, patients were started on diabetic diet with some physical exercises. Diet was started by a dietician. If BS levels were not controlled on diabetic diet, then women were either started on oral hypoglycemic agent or insulin in collaboration with endocrinologist.
The women received regular antenatal care. All antenatal investigations were performed. All women were screen for Down's syndrome using Level I ultrasound and dual screen followed by triple screen. Level II ultrasound (anomaly screen) was performed at 18-20 weeks in all patients. Any antenatal complications were noted and treated, particularly urinary tract infection (UTI), candidiasis, preeclampsia, polyhydramnios, etc.
As a protocol, all patients with GDM on insulin were induced at 38 weeks, and those controlled on diet were induced at 40-week period of gestation.
Statistical analysis
All data analyses were carried out using statistical product services solution IBM SPSS version 20.0, IBM Corp. in Armonk, NY. Test of normality assumption of continuous data was done using appropriate statistical test. For normally distributed continuous variables, descriptive statistics such as mean, standard deviation, and the range values were calculated. Comparison of two group means was tested using Student's t-independent test. For nonnormal data, median values and interquartile range were computed. Median values were compared using nonparametric Mann-Whitney U-test. For categorical variables, data were presented as frequency and percent values. Frequency data across categories were compared using Chi-square/Fisher's exact test as appropriate. A two-sided probability of P < 0.05 was considered statistically significant for all statistical tests.
resulTs
Out of a total of 2970 women who delivered from January 2011 to January 2016, 170 women developed GDM as per criteria using 75 g GTT making prevalence to be 5.7% (98% confidence interval; 4.9-6.5). Baseline characteristic of diabetic women and control is shown in Table 2 . There was no significant difference in age, BMI, and religion in both groups. However, there was a significant difference in socioeconomic status with a significantly higher number of women in middle socioeconomic class in GDM (63.5%) as compared to control (46.6%) (P = 0.001). Family history of diabetes was observed in a significantly higher number of GDM patients (22.4%) as compared to control group (10%) (P = 0.002).
Various antenatal complications of two groups are shown in Table 3 . Gestational hypertension and preeclampsia (pregnancy-induced hypertension) were seen in a significantly higher number of cases in GDM patients as compared to controls (13.5% vs. 6.3%) (P = 0.019) whereas polyhydramnios was also seen in higher number in GDM (1.2% vs. 0%, P = 0.22). Prevalence of other antenatal complications such as UTI and candidiasis was similar in two groups. Obstetric outcome in two groups is shown in Table 4 . Preterm delivery rate was higher (10.6%) in GDM patients as compared to control group (3.1%) (P = 0.004). There was no significant difference in the mode of delivery between the two groups (P = 0.29). Postpartum hemorrhage (P = 0.60) and postpartum complication (P = 0.56) were also similar in two groups.
Perinatal outcome and neonatal complication in the two groups are shown in Table 5 . Mean birth weight was significantly higher in (2848.8 ± 539.4 g) GDM group as compared to control (2707.5 ± 648.4 g) (P = 0.04). There was no significant difference in Apgar score at 1 and 5 min in two groups. There was a significantly higher number of large-for-date babies in GDM group (28.2%) as compared to control group (19.4%) (P = 0.003). Table 5 ] such as hypoglycemia was seen in significantly higher number of cases in GDM group (20.6%) as compared to control group (5.2%) (P = 0.001). However, incidence of hyperbilirubinemia and congenital malformations was not significantly different in two groups.
Neonatal complications [

discussion
Gestational diabetes mellitus (GDM) is common problem in pregnancy. [1, 2] Overt diabetes mellitus is well known to have adverse antenatal and neonatal outcome. However, controversies exist regarding adverse effects of GDM due to the use of different criteria used by different studies and various confounding factors in these studies. [4] However, the HAPO study confirmed adverse maternal and fetal outcome with rising blood glucose levels in the form of large for date, cesarean delivery rate, and neonatal hypoglycemia as a primary outcome and preeclampsia, preterm delivery, shoulder dystocia, birth injury, hyperbilirubinemia, and intensive neonatal care as secondary outcome. All primary outcome and secondary outcome were affected with maternal hyperglycemia and the prevalence of complication was directly proportional to rising blood glucose levels. [5] Most guidelines have been developed taking results of HAPO study in consideration including Indian guidelines by Seshiah et al. [7, 8] The incidence of GDM in the present study was found to be 5.72% which was lower than that of 13% by Nair et al. [9] from Kolkata, Bengaluru, and Pune and similar to 7.17% by Rajput et al. [10] from Rohtak, Haryana and higher than that of 3.8% by Zargar et al. [11] from Kashmir. However, Seshiah et al. [8] in a study found the prevalence of GDM to be very high being 17.8% in urban, 13.8% in semiurban, and 9.9% in rural area of Tamil Nadu. In the present study, GDM was found to be higher in middle and upper socioeconomic class, but Rajput et al. observed higher prevalence in low socioeconomic class. [10] History of diabetes in family was significantly higher in GDM cases in the present study as compared to controls. Similar results were obtained by Nair et al. [9] In the present study, antenatal complications such as gestational hypertension and preeclampsia were significantly higher as compared to controls. The results are similar to Nair et al. [9] and HAPO study. [5] In the present study, there was no significant difference in mode of delivery (cesarean delivery and instrumental delivery) in GDM as compared to controls, an observation also reported by HAPO study [6] and Nair et al. [9] In perinatal outcome, mean birth weight was significantly higher (2848.83 ± 539.95 g) in GDM cases as compared to controls (2707.57 ± 648.43 g) (P = 0.04). Similarly, large-for-date babies were significantly higher in GDM patients than control (28.2% vs. 19.4%, P = 0.003). There was significantly higher incidence of neonatal hypoglycemia in GDM patients than control (20.6% vs. 5.2%, P = 0.001). However, there was no significant difference in Apgar scoring, congenital malformation, and neonatal hyperbilirubinemia in the two groups. The results were similar to that of Nair et al. [9] and Djomhou et al. from Cameroon, [2] who observed increased incidence of macrosomia in their study. Other authors and a systematic review of WHO and International association of diabetes and pregnancy study group of India diagnostic criteria observed adverse maternal and perinatal outcome, especially macrosomia and neonatal hypoglycemia in GDM patients as compared to controls. [12] [13] [14] In a Californian, study by Sacks et al. [15] found prevalence of GDM to be 17.8% (9.3%-25.5%) and adverse perinatal outcome in these patients. In another study from New York, USA, Most et al. [16] observed adverse perinatal outcome in women diagnosed to have GDM in the early pregnancy, and the adverse pregnancy outcome was present despite early identification and management of GDM due to greater severity of disease. [9, 16] In a study conducted in diabetes care center in Chennai, India, using Diabetes in Pregnancy Study Group of India criteria, Balaji et al. [17] observed an incidence of 13.4% of GDM in pregnancy and need of insulin to be in 9.7% which was similar to need of insulin in 12.35% in our study. Nair et al. [9] observed most complication including macrosomia, fetal distress, birth injuries, and dystocia could be reduced significantly by adequate glycemic control in the antenatal period. We also observed very slight increase in parameters including large-for-date babies, birth weight, and neonatal hypoglycemia in GDM patients but most other parameters such as mode of delivery, neonate Apgar, and instrumental deliveries were similar in the two groups due to adequate control of BSs by diet control, insulin, and oral hypoglycemic agents. Similar observation was made by Kwik et al. [18] Similarly, respiratory distress syndrome and hyperbilirubinemia in the present study were similar to control levels due to proper control of GDM by maintaining euglycemia and using maternal steroid for fetal pulmonary maturation in women at risk of premature babies. Mitanchez et al. [19] observed that untreated moderate or severe GDM increased the risk of fetal and neonatal complications. However, the risk of neonatal complication and macrosomia was minimal with adequate treatment. They found a relationship between maternal blood glucose levels and increased birth weight. Treatment of GDM reduces the risk of macrosomia and adverse neonatal outcome.
conclusion
There is a higher prevalence of GDM in India which varies from area to area and socioeconomic status. Adequate treatment of GDM on diet, oral hypoglycemic agents, or insulin to achieve euglycemia can achieve near-normal maternal and neonatal outcome. Although birth weight and neonatal hypoglycemia remain higher in GDM patients.
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